A b s t r a c t. The study was conducted in the years 2009-2011, on a private farm. The experiment was set up in the split-plot design, in three replicates. Two experimental factors were analysed: Atime of harvest of maize green forage: I -in the stage of tasseling (75% of the plants in that stage of growth), II -in the stage of milky ripeness of the plants (after three weeks), III -in the stage of waxy ripeness of the plants (after three weeks), and B -cultivars with various lengths of the vegetation period: Pyroxenia, Codimi, Moschus, Alombo, Celive. The following parameters were determined in the collected samples of plant material: content of crude ash, digestibility of organic matter, and digestibility of dry matter. The results obtained permit the conclusion that the precipitation and temperature conditions in the years of the study caused a significant differentiation in the feed value of the green forage of the European maize cultivars. The digestibility of organic matter (OM) and the digestibility of dry matter (DM) of maize green forage were the highest if the harvest was performed in the stage of waxy ripeness of the plants in 2010, a year with the highest precipitation total. The objective of the study was to determine the effect of the harvest date, and of the selection of cultivars from the Common catalogue of varieties of agricultural plant species (CCA), cultivated in relation to the precipitation and temperature conditions, on the feed value of green forage of maize plants.
INTRODUCTION
Climatic and agrotechnical factors, including the selection of cultivars, determine the plant structure. The effect of this can be a considerable variation in the chemical composition of maize plants, and of the feed value of maize and of silage prepared from it (Adamczyk 2001 , Michalski et al. 2002 , Kowalik and Michalski 2009 . Maize, as opposed to other plants grown for silage, accumulates nutrients until the moment of attaining full ripeness. That trait assumes a greater importance with the appearance of new maize cultivars on the market, including those listed in the Common catalogue of varieties of agricultural plant species (CCA), of the "stay green" type, a characteristic feature of which is the ripening of seeds while the green form of the plants is maintained. The fact that the leaves and stems of the plants stay green for a long time allows delayed harvest, even at the beginning of the stage of full ripeness of seeds (Jha et al. 1998 , Hertmann et al. 2000 , Kowalik 2001 ).
The quality of harvested yield of maize green forage is determined in 40% by agrotechnical factors, in 30% by climatic factors, and in 30% by the selection of cultivars (Ptaszyńska and Sulewska 2008 , Lynch et al. 2012 , Magalhäes et al. 2015 . The weather conditions during the period of vegetation have a strong impact on the yield and on the feed value of maize plants. An excess, but also a deficit of precipitation, and too low or too high air temperature, largely determine the quality of the harvested green forage (Hopkins 2003) . Climate warming has both a direct and an indirect impact on certain weather parameters, e.g. on the amount and distribution of precipitations, on the occurrence of drought and dry spells (Farre and Faci 2006, Sulewska et al. 2011) . And therefore it is necessary to conduct research on the cultivation of maize in variable weather conditions, especially as new maize cultivars appear on the market.
The objective of the study was to determine the effect of the harvest date, and of the selection of cultivars from the Common catalogue of varieties of agricultural plant species (CCA), cultivated in relation to the precipitation and temperature conditions, on the feed value of green forage of maize plants.
MATERIAL AND METHOD
The field experiment was conducted in the years 2009-2011, in a private farm situated in the locality of Kowiesy near Siedlce (52°03′39″N, 22°33′80″E). The field experiment was conducted on a grey-brown podzolic soil, sandified, with a slightly acidic reaction and with a medium content of available phosphorus, potassium and magnesium. The content of humus was 1.28%. The experiment was set up in the split-lot design, in three replicates. Two experimental factors were analysed: A -harvest date of green forage of maize (I -in the stage of tasseling (75% of the plants in that stage) BBCH 51, II -in the stage of milky ripeness (after three weeks) BBCH 73, III -in the stage of waxy ripeness (after another three weeks) BBCH 85), and B -cultivars with various lengths of the period of vegetation: (Pyroxenia-very early FAO 130, Codimi -early FAO 200, Moschus -early FAO 220, Alombo -medium early FAO 230, Celive -medium early FAO 245).
The plant density was 10 plants per m -2 , and the applied sowing standard was determined by the results obtained in an earlier study by Sulewska (2001) . FYM was applied in the autumn, at the dose of 30 t ha -1 . In spring, phosphorus-potassium fertilisation was applied, in doses adapted to the soil levels of available components, i.e. 60 kg P ha -1 and 90 kg K ha -1 . Nitrogen fertilisation was also applied in spring, prior to the sowing of maize, at the dose of 92 kg N ha -1 , and the extra dose of nitrogen was supplemented by the application of mineral fertilisation in the form of Polifoska 6. Seeds of the analysed cultivars were sown in the 3 rd decade of April, in accordance with the second experimental factor. The harvest of plants for green matter was conducted on three dates, in accordance with the first experimental factor. During the harvest, samples of plant material were collected from every plot, for the determination of the following parameters: content of crude ash, digestibility of organic matter and digestibility of dry matter, with the method of near-infrared spectroscopy (NIRS) using the NIRFex N-500 apparatus.
The results obtained were processed statistically, and for each of the analysed parameters analysis of variance was performed, suitable for a two-factor experiment set up in the split-plot design. For detailed comparison of mean values, the least significant differences LSD were calculated on the basis of Tukey's test, at significance level α 0.05. The temperature and precipitation conditions in the years of the study are presented in Table 1 . The year 2010 was characterised by the highest mean air temperature and the highest precipitation total. The maize plant displays the highest demand for water in the flowering stage, i.e. from the middle of July to the middle of August. In 2010, the precipitation total for those months was 120.2 mm and 106.3 m, respectively. This had a favourable effect on the yielding of maize. In 2009 the precipitation total was lower, though still higher than the average multi-year total. However, in August the precipitation total was 80.9 mm and it was higher than the average multi-year total, which had a positive impact on maize plants. Whereas, in 2011 the lowest precipitation total was noted, below the average multi-year total, and the mean air temperature oscillated around the mean multi-year temperature. Although in 2011 the lowest precipitation total was noted, the total in July was 120.2 mm, i.e. twice as much as the average multi-year precipitation total, which had a beneficial effect on maize plants.
RESULTS AND DISCUSSION
The content of crude ash in maize plants was significantly differentiated by the weather conditions during the period of vegetation, and by their interactions with the analysed factors (Tab. 2). The highest content of crude ash was noted in maize plants harvested in 2009, a significantly lower content in plants harvested in 2011, and the lowest in 2010, the year with the highest precipitation total. Also studies by Hopkins (2003) and by Ferre and Faci (2006) indicate a differentiation in the chemical composition of maize plants cultivated in variable weather conditions. Our study demonstrated an interaction of weather conditions with the experimental factors. The highest content of crude ash was characteristic of green matter of all of the analysed maize cultivars harvested in 2009 in the stage of tasseling. A significantly lower content of crude ash was noted in plants of all maize cultivars harvested in the stage of milky ripeness in 2010, and the lowest in plants of all maize cultivars harvested in the stage of waxy ripeness, also in 2010, the year with the highest precipitation total. Also Filya (2004) , Stejskalova et al. (2013) and Komainda et al. (2018) demonstrated that, irrespective of the weather conditions, postponement of maize plants harvest from the stage of early milky ripeness to the stage of waxy ripeness caused a decrease in the content of crude ash. In the experiment presented here, plants of all maize cultivars harvested in the stage of tasseling in 2009 had the highest content of crude ash. This is conformance with the results of studies conducted by Tolera et al. (1999) , Sulewska (2001) , Yuxiang et al. (2007) , Schttenhelm (2008) , and by Podkówka et al. (2015) , who demonstrated that all cultivars were characterised by a high concentration of crude ash when cultivated in years with a favourable distribution of precipitations and air temperatures. In our study, the highest content of crude ash was characteristic of cultivars Pyroxenia, Moschus and Alombo, harvested in 2011, a year with a favourable distribution of weather conditions, in the stage of tasseling. Statistical analysis revealed a significant effect of the precipitation and temperature conditions during vegetation, of maize cultivars, and their interactions with the experimental factors, on the digestibility of organic matter (Tab. 3). The highest level of digestibility of organic matter (OM) was noted for maize plants harvested in the wet year 2010, and significantly lower in the years 2009 and 2011. The quality of harvested yield of green matter of maize is determined in 30% by the weather conditions (Ptaszyńska and Sulewska 2008) . Plants cultivated in years with a high amount of precipitations are characterised by a lower content of crude fibre and its fractions, with ensures better digestibility of organic matter of maize. Our study demonstrated an interaction which shows that the highest level of digestibility of organic matter (OM) was characteristic of cultivar Pyroxenia harvested in the stage of milky ripeness in 2010, and of all maize cultivars harvested in the stage of waxy ripeness in 2010, and the lowest -of all maize cultivars harvested in the stage of tasseling in the years 2009 and 2011. This is convergent with the results of studies by Michalski et al. (2002) , Sulewska (2001) , Filya (2004) , and by Swanckaert et al. (2016) . Digestibility of dry matter of maize plants (DM) was significantly differentiated by the weather conditions and their interactions with the experimental factors (Tab. 4). The highest level of digestibility of dry matter was characteristic of maize plants harvested in 2010, the year with the highest precipitation total, and significantly lower of plants harvested in the years 2009 and 2011. This should be attributed to the fact that maize plants cultivated in years with high precipitation totals contain less crude fibre and its fractions, which enhances the digestibility of dry matter (Hopkins 2003, Ptaszyńska and Sulewska 2008) . The study demonstrated an interaction which shows that the highest digestibility of dry matter (DM) was characteristic of all maize cultivars harvested in the stage of waxy ripeness in 2010, and of cultivar Pyroxenia harvested in 2011, while the lowest level of dry matter digestibility was characteristic of cultivars Alombo and Celive harvested in the stage of tasseling in 2009, and of cultivars Pyroxenia, Moschus and Alombo, also harvested in the stage of tasseling, but in 2011. A similar relationship was noted by Michalski et al. (2002) and by Swanckaert et al. (2016) .
1. The temperature and precipitation conditions in the years of the study significantly differentiated the feed value of green forage of the European maize cultivars.
2. The highest content of crude ash was characteristic of green forage of maize cultivars Pyroxenia, Moschus and Alombo harvested in the stage of tasseling in 2011.
3. The digestibility of organic matter (OM) and the digestibility of dry matter (DM) of maize green forage were the highest if the harvest of all of the analysed cultivars was performed in the stage of waxy maturity in 2010, the year with the highest precipitation total, and of cultivar Pyroxenia harvested in the stage of milky ripeness.
4. Irrespective of the year of the study and the harvest date, green forage of maize cultivar Pyroxenia was characterised by the best quality.
